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vABSTRACT
The development of green buildings as a push to accomplish sustainability has 
prompted the necessity for a new approach to building maintenance and operations, 
especially in cleaning facet. Cleaning has turned out to be one of the critical components 
that should be considered for the well-being and overall performance of a building being 
the most significant part of building operations and maintenance cost. However, 
conventional cleaning presents diverse health and environmental problems that can only 
be addressed by green cleaning. Hence, green buildings require green cleaning services 
to render economic, social and environmental benefits. However, green cleaning services 
is not sustainable in Malaysia in spite of the potential benefits due to implementation 
problems. These problems include a low level of awareness, low level of training and 
education, lack of green cleaning requirements, ineffective communication, and the 
limited supply of green products and material. These factors contribute to the failure of 
sustainable green cleaning project services implementation. Therefore, this research aims 
to explore the relationship between the critical success factors for sustainable green 
cleaning services and organisational performance. The objectives of this research are: (a) 
to identify the Critical Success Factors (CSF) required to implement sustainable green 
cleaning services; (b) to identify the sustainable green performance factors of 
organisation; (c) to develop a structural equation model of critical success factors for 
sustainable green cleaning services and organisational performance. The research 
methodology adopted to achieve the aim of the study is a questionnaire survey. The data 
were analysed through Explorative Factor Analysis, Confirmatory Factors Analysis 
(CFA) and Structural Equation Modelling (SEM) using Statistical Package for Social 
Science (SPSS) and Analysis of Moments Structures (AMOS). Based on literature 
review, five categories of green cleaning critical success factors with twenty-three 
indicators were identified. Three factors of sustainable green cleaning performance were 
also identified with fifteen indicators through literature review. At the critical ratio (t) 
above ± 1.96 indicating a statistically significant path (p < 0.05), the findings indicate 
that the key determinants for sustainable green cleaning services implementation are 
human and physical resources having a high correlation (P=0.805, 0.803) and statistically 
signifi cant (t =5.351 , P < 0.05; t = 4.085, p < 0.05) with critical success factors. The study 
likewise demonstrates that both environmental and social factors are positively related 
and were statistically significant to organisation performance at p < 0.05 and a critical 
ratios threshold value of > ±1.96. The results show that critical success factor for 
sustainable green cleaning services is positively related and statistically significant to 
organisation performance at t =2.889 and p = 0.04. The resulting fit indices of the SEM 
indicated a good fit indices: RMSEA = 0.029, GFI = 0.914, CFI = 0.983, TLI = 0.981, 
NFI = 0.933 and Chi-square/df = 1.323.
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ABSTRAK
Pembangunan bangunan hijau sebagai satu rangsangan ke arah kelestarian telah 
menimbulkan keperluan terhadap satu pendekatan baru dalam operasi dan penyenggaraan 
bangunan, terutamanya dalam aspek pembersihan. Pembersihan ternyata merupakan satu 
daripada komponen yang perlu diberi perhatian bagi memastikan keadaan yang baik dan 
prestasi keseluruhan sesuatu bangunan oleh kerana ia merupakan bahagian utama dalam 
operasi bangunan dan kos penyenggaraan. Walau bagaimanapun, pembersihan 
konvensional menimbulkan pelbagai masalah kesihatan dan alam sekitar yang hanya 
dapat diatasi dengan pembersihan hijau. Oleh itu, bangunan hijau memerlukan 
perkhidmatan pembersihan hijau untuk mendapatkan faedah dari sudut ekonomi, sosial 
dan alam sekitar. Walaupun berpotensi memberikan faedah, pembersihan hijau didapati 
tidak lestari di Malaysia kerana terdapat masalah dalam pelaksanaannya. Masalah ini 
termasuk tahap kesedaran yang rendah, tahap latihan dan pendidikan yang rendah, 
kekurangan perkara-perkara yang diperlukan dalam pembersihan hijau, komunikasi tidak 
efektif, dan bekalan produk dan material hijau yang terhad. Faktor-faktor tersebut 
menyumbang kepada kegagalan dalam pelaksanaan projek pembersihan hijau. Oleh itu, 
kajian ini bertujuan untuk mengkaji hubungan antara faktor kejayaan kritikal yang 
diperlukan untuk melaksanakan perkhidmatan pembersihan hijau dan prestasi organisasi. 
Objektif kajian ini adalah: (a) untuk mengenal pasti faktor kejayaan kritikal (FKK) yang 
diperlukan untuk melaksanakan perkhidmatan pembersihan hijau yang lestari; (b) untuk 
mengenal pasti faktor prestasi pembersihan hijau lestari dalam organisasi; dan (c) untuk 
membangunkan model persamaan struktur faktor kejayaan kritikal untuk melaksanakan 
perkhidmatan pembersihan hijau lestari dan prestasi organisasi. Metodologi penyelidikan 
yang digunakan untuk mencapai objektif kajian adalah tinjauan soal selidik. Data telah 
dianalisis menggunakan Analisis Faktor Penerokaan, Analisis Faktor Pengesahan (CFA) 
dan Permodelan Persamaan Struktur (SEM) menggunakan Pakej Statistik untuk Sains 
Sosial (SPSS) dan Analisis Momen Struktur (AMOS). Berdasarkan kajian literatur, lima 
kategori faktor kejayaan kritikal untuk pembersihan hijau dengan 23 indikator telah 
dikenal pasti. Di samping itu, tiga elemen prestasi pembersihan hijau lestari juga dikenal 
pasti dengan 15 indikator melalui kajian literatur. Pada kadar kritikal (t) ± di atas 1.96, 
menandakan laluan penting secara statistic (P<0.05), hasil kajian penentu utama 
perlaksanaan pembersihan hijau di Malaysia adalah sumber manusia dan fizikal yang 
mempunyai korelasi tinggi (P=0.805, 0.803) dan penting secara statistik (t =5.351 , p <
0.05; t = 4.085, p < 0.05) dengan faktor kejayaan kritikal. Kajian ini juga menunjukkan 
bahawa prestasi persekitaran dan sosial adalah berkait dengan signifikan secara statistik 
dengan prestasi organisasi pada p < 0.05 dan puncak kadar kritikal > ±1.96. Selain itu, 
hasil penemuan menunjukkan bahawa faktor kejayaan kritikal adalah berkait dan 
signifikan secara statistik terhadap prestasi organisasi pada t =2.889 and p = 0.04. Indeks 
fit yang terhasil bagi SEM menunjukkan suatu indeks fit yang baik: RMSEA = 0.029, 
GFI = 0.914, CFI = 0.983, TLI = 0.981, NFI = 0.933 and Chi-square/df = 1.323.
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CHAPTER 1
INTRODUCTION
1.1 Introduction
The purpose of this study is to identify the critical success factors for 
sustainable green cleaning services implementation. Many issues and challenges are 
encountered in the green cleaning services implementation despite its great potential 
and benefits. The study is imperative to provide essential solutions for the successful 
and sustainable of green cleaning services implementation in Malaysia.
This chapter begins with the background of the study and the research 
problems. The research problem is a culmination of real issues and problems gathered 
from the industry practitioners and review of past researches related to green cleaning 
services. The next section presents three research objectives that are expected to 
provide the requisite solutions. The following sections provide brief explanations on 
the research methodology, scope of study, significant of study and outline of the thesis.
21.2 Background of the Study
Organisations in the twenty-first century are faced with globalisation, 
demographical changes, technological innovation, and high customer expectations that 
consistently redesign business setting. To compete effectively within perplexing and 
vibrant knowledge-based economy, firms need strategies to achieve certain level of 
sustainability. Integration of sustainability in companies' strategy aids the attainment 
of business sustainability objectives especially in the presence of progressively 
challenging global problems such as climate change and environmental issues (Ehnert, 
2009).
Sustainable developement which has been defined as meeting the needs of the 
present without trading off the capacity of future ages to meet their own needs (WCED, 
1987) has therefore developed in noteworthiness crosswise over numerous 
organisations. Firms are increasingly worried about the effect of their business 
activities on environmental, social and economic sustainability, and additionally the 
effect of sustainability issues on their business (Adams and Frost, 2008). According to 
Faris, Gilbert, LeBlanc, Bollou and Heitger (2013) sustainability has come to be a 
strategic basic for practically all businesses in the start times of this century and has 
progressed into a focal market influencing long financial viability and 
accomplishment. In this progression, some have streamlined and characterised 
sustainability to three essential parts regularly alluded to as the ''triple-bottom-line” : 
economic, social, and environmental components (Shah, 2007; Dixon, 2014). At the 
organisation level, these three dimensions are by and large acknowledged as 
descriptive of a firm’s performance in sustainability. This is because performance is 
the best way to measure the best strategic to create value to the organisation. Therefore, 
the notion of sustainability has turned out to be more vital for businesses and has 
pervaded various number of decisions management in these organisations need to 
consider. Hence, the global warming issue has propelled organisations to go green in 
their business operations including changing over from conventional buildings to 
green buildings.
3The investment on green buildings is often motivated by the aim to lessen 
energy consumption. Be that as it may, many tend to neglect the significance of the 
operations and maintenance aspect of the building, especially the aspect of cleaning 
for health without harming the environment popular known as green cleaning. 
Maintenance and management of the building comprises of considerable aspects 
including cleaning. As noted by Kamaruzzaman, Myeda and Pitt (2013), cleaning 
ranked as the most functional and essential of the building facility maintenance within 
the maintenance and management aspect in contrast with other maintenance operation s 
of a building like lighting, mechanical & electrical services, plumbing inclusive of 
sanitary services, air-conditioning services and so on .While cleaning service is a 
primary factor to the maintenance and management aspect, improper and ineffective 
cleaning can constitute a problem to the environment, society and the economy 
necessitating the need for green cleaning in building maintenance. These three areeas 
are the essential performance factors in organisation. Hence, conventional cleaning 
services can poses threats to organisation performance and sustainable green cleaning 
in building maintenance can improves organisation performance.
In buttressing the ineffective and unsustainability of conventional cleaning 
service, its practice has been blamed as one of the major contributors to poor indoor 
air quality, environmental pollution and deterioration of the eco-system (Shendell, 
Barnett, and Boese, 2004; Wolkoff et al., 1998; Culver, Marian, Klebenon, Musnikow, 
and Sutherland. 2002; Nazaroff and Weschler 2004; Brown, Grevatt, and Merse, 
2012). This poor indoor air quality produces several health problems such as asthma, 
liver failure, congenital disabilities, reproductive disorders and brain damage. Other 
poor indoor air quality effects of conventional cleaning are eye, nose, throat, and skin 
irritation, burns, coughing, fatigue, dizziness, headaches, chest, pain, vomiting, cramps 
and diarrhoea (Flyvholm, 1993; Culver et al., 2002; Nazaroff and Weschler, 2004; 
Zock, 2005; Delclos et al., 2007; Arif, Delclos, and Serra, 2009; Bello, Quinn, Perry, 
and Milton, 2009, 2010; Arif and Delclos, 2012; Elliott, 2012; Gerster, Vernez, Wild, 
and Hopf, 2014). Indoor air quality is a weighty factor in worker health and efficiency.
According to Suleiman and Svendsen (2015), the cleaning service industry is 
a first end-user of chemicals, and it is assessed that an average cleaning employee uses
4roughly 110 kg of harmful chemicals yearly. For example, the illnesses evidently 
related to cleaning chemical neurotoxin contact include headaches, migraines, multiple 
sclerosis, premature births, asthma, obesity, diabetes, reduced fertility, Parkinson’s 
disease and some types of cancer (Elliott, 2012). The U.S. EPA evaluates that $20-$50 
billion is lost every year because of diminished worker productivity. In 2000, the 
estimated loss of work owing to the four most common respiratory ailments (common 
cold, pneumonia, influenza, and bronchitis) was 176 million work days and 121 
million days of considerably decreased activity (Pitts and Mychele, 2007). As 
underscored by Loftness et al., (2005), the enhancement in indoor air quality in 
buildings can lessen the symptoms of sick building syndrome, flu, asthma, sick 
building syndrome, allergies, respiratory infections, headaches, and colds by 41.5% on 
average.
From the environmental perspective, the industry consumed more than 2.7 
teragrams of cleaning chemicals and over 2.0 teragrams of janitorial papers annually 
in the US alone from scarce and unrenewable resources through its conventional 
practice in addition to 0.5 teragrams of janitorial equipment that are generated as 
waste. The overall effects on the environment regarding pollution and deterioration of 
the ecosystem are significant (Ashkin, 2007; Ashkin, 2009; Ashkin and Holly, 2008; 
Corbett-Shramo, Wagner and Esbensen, 2011). According to Elliott (2012), there are 
some reports of streams contaminated with cleaning chemical where fish no longer can 
become male, and the population quickly change to female, rendering the species 
rapidly extinct. Although Cleaning is not the leading industry liable for human health 
and environmental problems, being an essential activity that cut across all sectors and 
workplaces, it presents serious negative human health and environmental impacts as 
reported in the stated facts above.
The hazards created by the conventional cleaning practices are caused 
principally as a result of the toxic cleaning products, unsustainable cleaning equipment 
and inappropriate techniques that are commonly employed in performing cleaning 
operations. Chemicals of concern in conventional cleaning are those that contain 
ingredients such as carcinogens, mutagens, reproductive toxins, heavy metals (lead, 
chromium), 2-butoxyethanol, phthalates, alkylphenol ethoxylates resulting into
5problems such as respiratory, reproductive, neurological, hormone disruptor, water 
pollution, smog and damage to the ozone layer (Grandjean and Landrigan, 2006; Smith 
and Steinmaus, 2009; Nazaroff et al., 2006; Jaakkola and Knight, 2008; Main et al., 
2006). The major problem with cleaning equipment is the issue of equipment 
efficiency and ergonomic concerning water and energy consumption, noise pollution 
and risk of injury.
As reported by Goggins (2006), the cleaning industry has begun to pay serious 
attention to ergonomics and safety owing to the relatively alarming rate of 
occupational injury among its custodial staff. This has caused a rising demand for 
industry-specific safety and ergonomics information, and also cleaning tools with 
ergonomic features. Statistics from Washington State in 1997 indicated that 289 
cleaning personnel suffered from cleaning chemical hazard injuries (Barron, Berg and 
Bookman, 1999). In Barron’s 2004 report for the City of Seattle, the aggregate cost 
per injury was USD 1,359, including medical and lost time costs in which the cleaning 
industry engaged approximately 2.8 million potentially exposed workers (Barron, 
2004; US EPA, 2017). According to Elliott (2012), janitors reportedly experienced 
job-related injuries due to chemical exposure to cleaning products at the rate of 6% 
annually and the injury issue so serious that a California jury awarded a custodian 
USD6.7 million for permanent brain damage caused by a particular chemical used for 
degreasing.
The emergent awareness of the adverse hazards linked with conventional 
cleaning practices has become a source of concern amongst educators, public health 
practitioners, consumers and environmentalists (Senier, Mayer, Brown, and Morello- 
Frosch, 2007; Goldin, 2007; Williamson, 2009; Bello et al., 2009; Markkanen et al., 
2009; Quan et al, 2011; Chenven & Copeland, 2013; Siqueira and Roche, 2013). Apart 
from the substantial aggregate of energy, electricity (night time cleaning), raw 
materials and water that goes into keeping a building clean, its deficiencies to ensure 
effective cleaning that protects the health and environmental sustainability are 
persuasive reasons to redefine cleaning practice.
6Presently, there is a rising crusade for employers to adopt environmentally 
friendly cleaning products for their cleaning staff to lessen worker contact to harsh and 
possibly unsafe chemicals (Lee, Nam, Harrison, and Hong, 2014). In this regards 
Occupational Safety and Health Administration [OSHA] and National Institute for 
Occupational Safety and Health [NIOSH], (2012) approve that occupational exposures 
and health risks from cleaning products should be reduced by selecting the least 
hazardous products, utilising modern cleaning equipment that minimises chemical use, 
maintaining and operating proper ventilation systems, complying with safe work 
practices and using adequate personal protective equipment (PPE). Markkanen et al.,
(2009) reported that the core approach to decreasing custodial exposures to 
conventional cleaning hazards is integrating the selection of green cleaning products 
with effective cleaning practices.
Therefore, there is need to transform and enhance cleaning services into safer 
and sustainable practices which can promote water conservation, energy efficiency, 
waste reduction and indoor air quality in response to this strong momentum for a 
change. This mounting concern necessitated the need to embrace green cleaning 
initiatives (Corbett-Shramo et al., 2011; Quan et al., 2011). Green cleaning, according 
to US Executive Order 13101 (The president, 1998), is cleaning that protects health 
without harming the environment. The Federal Order defined green products as 
product and services that have the least impact on the health and the environment when 
compared with competitive products and services that serve the same purpose. It 
entails using cleaning methods with environmentally friendly (less toxic, more 
biodegradable) ingredients and chemical to preserve human and environmental health 
and quality while ensuring that the necessary level of the unwanted and potentially 
harmful contaminants are removed as a result of effective cleaning. The cost benefits 
of green cleaning, in the long run, show increases return on investment (CT Foundation 
for Environmentally Safe Schools, 2008; Ashkin and Holly, 2008).
Other benefits of green cleaning initiatives according to Culver (2008); 
Corbett-Shramo et al.,(2011); Heninger (2011); Brown et al., (2012); Conrad and Pate
(2009) and BETCO (2008) are: reduce environmental and health impacts, reduce 
absenteeism and associated healthcare costs, reduces liability, legal costs and
7insurance, improve indoor air quality, ensures healthier facility, improves tenant 
satisfaction, improve grades and attendance in education, enhance the quality of life 
and moral, improve employee retention. As noted by Espinoza, Geiger and Everson
(2010), green cleaning program delivers several intangible health and environmental 
benefits such as decreased usage and discharge of harmful chemicals, reduced 
transportation energy costs and greenhouse gas emissions. The above is achieved 
through the particular use of concentrates, hazardous materials disposal avoidance, 
improved indoor air quality culminating in reduced absenteeism and higher 
productivity, lessened downstream aquatic toxicity and decrease of occupational 
injuries and employee’s compensation claim field. Because of these sustainable green 
performance benefits, green cleaning is receiving significant attention and recognition 
in the Facility Management and Cleaning Industries. It has also become one of the key 
components for certification in US Green Building Council’s LEED Rating System 
for existing building and Cleaning Industry Management System (CIMS). Users 
organisation are also beginning to incorporating green cleaning into their sustainability 
objectives to reduce their carbon footprint, enhance their overall performance and 
quality of facilities.
As noted above, green cleaning should ideally be able to address the problems 
associated with conventional cleaning practices significantly, but due to some 
inhibiting factors, the level of success is not completely effective. The adoption and 
implementation of green cleaning are already embraced and practised in the developed 
world especially in schools and healthcare and has witnessed some level of success, 
its application in some other organisations encountered some implementation 
difficulties (Canaan et al., 2010; Xu, 2012). However, green cleaning services is not 
sustainable in malaysia because of failure factors. These are resources deficiencies. 
Hence the need to investigate into resource -base critical success factors (CSFs) for 
sustainable green cleaning services and organisation performance. From strategic 
management point according to Dickinson, Ferguson and Sircar (1984), these CSFs 
are defined as events, conditions, circumstances or activities that demand special 
consideration because of their importance. With particular reference to the resource 
based view (RBV), this study defines CSF as ‘internal resources or factors 
(characteristics, conditions or competencies) that need to be properly sustained,
8maintained or managed due to significant contribution to company success. Resources 
form the basis of firm strategies and are critical in the implementation of those 
strategies as well (Hitt, Bierman, Shimizu, and Kochhar, 2001). Therefore, firm 
resources and strategy seem to interact to produce positive returns. Firms employ both 
tangible resources and intangible resources in the development and implementation of 
strategy. This definition is suitable for application to sustainable green cleaning 
services (SGCS) and performance in relation to their long-term survival and success 
in the industry.
Therefore, it is important to establish a green cleaning programme to ensure 
that the buildings are cleaned in a green way. The intergaration of green cleaning 
strategies will help to generate sustainable organisation performance in environmental, 
social and economic dimensions. It is against this background that this study is 
necessitated to examine the relationship between critical success factors for 
sustainable green cleaning services and organisation performance in Malaysia.
1.3 Statement of Research Problem
Regardless how noteworthy green a building may have been in its design, it 
can remain so if it is operated responsibly and maintained appropriately (Guide Whole 
Building Design, 2013). Operations and maintenance is a regular activity in all types 
of building to make sure the building is maintained and operated correctly. 
Correspondingly with conventional building, green building involves maintenance to 
safeguard that building and facilities are in good condition. There is the necessity for 
sustainable maintenance for green building. Sustainable maintenance as defined by 
Khamidi, Lateef and Idrus (2010) is a maintenance system that meets the value system 
of the current users without trading off the capacity of meeting the value system of the 
future users. Maintenance always influences the quality of the environment by 
decreasing waste, contaminant and other resources; impact overall financial 
performance by lessening energy and water consumption and costs; and affects
9people’s comfort, health, safety and productivity productivity (Khamidi et al., 2010; 
Lateef, 2009).
Contrasted with conventional buildings, green buildings are expected to 
diminish energy consumption, decrease resources use and offer financial benefits in 
operational cost even though the upfront costs are higher (Anuar, NorKalsum, 
Zulkiflee and Mohd Yazid, 2012). Regrettably, some of the green buildings are not 
performing as what they should particularly as far as energy consumption. Green 
buildings utilise high energy than anticipated (Sakina, Fassman, Wilkinson, & Adi 
Irfan, 2013; Zmeureanu et al., 2009). This issues prompt high energy cost and 
straightforwardly impact the operations and maintenance cost. The operations and 
maintenance problems are regularly caused by design inadequacies and the intricacy 
of technologies in green buildings (Fatimah, Zainal and Mohammad Ashraf, 2011; 
Leaman, Thomas and Vandenberg, 2007). The construction industry these days tends 
to concentrate excessively on fabulous new construction and as yet leaving the 
maintenance aspect of the design and construction process (Sustainable Hospital 
Buildings., 2007). As opined by Lam (2007), works on green building operations and 
maintenance are very scanty in contrast with the several studies on green design and 
construction. While bulk green buildings may have a good green design, yet what 
about their operations and maintenance?
The emphasis of green buildings is on enhancing the efficiency of energy, water 
and materials used; and to lessen the general effect it has on human health and the 
environment all over its lifecycle (Green Building Index). “All over its lifecycle” 
according to Zainol (2016) infer that the facilities and buildings must be anticipated to 
be a green building right from the design stage till its removal. As observed by Myeda,
(2011) and Natasha (2008), how would the management or maintenance teams be able 
to operate and maintain the buildings in a greenway when there are vague operations, 
maintenance guideline and resource deficiencies for green buildings in Malaysia?
In spite of the various works of literature and studies on green building, there 
is still a gap of how green building are managed, maintained and operated. There are
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different types of maintenance services during operations and maintenance stage of 
building, and this involves cleaning. However, according to Nik Mat (2011), cleaning 
has been categorised as a first significant building maintenance services during 
operations and maintenance stage in contrast to other building maintenance services 
such as air-conditioning; sanitary/plumbing; mechanical, electrical; and lighting. 
Hence, it is essential to conduct a study of the cleaning facet of green buildings as it 
represents a leading portion of facilities management expenditure (Klungseth, 2013). 
Atifi (2012) also noted the tendency of people to overlook the maintenance aspect of 
the building particularly cleaning since lessening energy use is becoming the foremost 
priority concern in green building. However, decreasing energy will not make those 
buildings “green” if  volatile organic cleaning chemical and processes are as yet being 
used during cleaning operation as these may also contribute to indoor pollution. 
(Young , 2010; Nazaroff, 2004; Rumchev, 2004).
Significant studies had also buttressed the need to embrace sustainable green 
cleaning services owing to the grave consequences of conventional cleaning practices 
on human health and the environment (Bello et al., 2009; Markkanen et al., 2009; 
Quan et al., 2011; Chenven and Copeland, 2013). As a result, businesses are embracing 
environmental, social, and economic values within their areas to promote the cause of 
sustainability within their organisation (Liobikiene and Mandravickaite, 2011) and 
policy makers (Singh, Murty, Gupta and Dikshit, 2009). This has led to the formulation 
of legislation and development of green cleaning guidelines and specification in the 
developed nations.
Despite the successful adoption and implementation of green cleaning in some 
organisations in developed countries, certain constraints inhibit its successful 
implementation and sustainability in some other institutions (Xu, 2012). This was also 
emphasised by Petrini and Pozzebon (2009) who asserted that although there is an 
explosion of concern and interest about green practices among organisations, their 
sustainable and effective implementation for faces serious problems. The problems 
responsible for sustainable green cleaning services’ poor implementation includes: 
inadequate awareness, training and education (Senier et al., 2007; Canaan et al., 2010; 
Simcox, Wakai, Welsh, Westinghouse and Morse, 2012; Wakai, 2013), voluntary green
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cleaning laws requirements and lack of standardised adoption policy (Kalinoski, 2009; 
Canaan et al., 2010; Atifi, 2012; Arnold and Beardsley, 2015; Zainol, 2016), janitorial 
resistance ( Xu, 2012; Meek, 2013), ineffective communication (Senier et al., 2007; 
Simcox et al., 2012), budgetary constraints/upfront costs (Espinoza et al., 2010;
Simcox et al., 2012; Arnold and Beardsley, 2015; Chalupka, 2015), limited green
cleaning products at the local market (Al Madani, 2012; Bhalerao and Singh, 2011; 
Aktas and Ozorhon, 2015; Alia, 2017)), inadequate manpower (Arnold and Beardsley, 
2015).
The custodian of the piloted schools in Senier et al., (2007) identified lack of 
equipment, insufficient training programs and participation in decision-making 
processes as significant issues in transitioning to green cleaners. A study by Xu (2012) 
reported janitorial resistance as the first obstacle to green cleaning implementation and 
sustainability. Other issues in his work are the adverse impact of greenwashing on 
health and sustainability of the program, lack of funding especially during the fiscal 
crisis in public schools, and training issues with new equipment. Another study by
Simcox et al., (2012) noted the lack of cleaning effectiveness with some green
cleaners, lack of participatory decision-making for a cleaner solution, lack of quality 
training, and expensive green cleaning products as obstacles to transitioning to green 
cleaning.
The Missouri Department of Elementary and Secondary Education (MDESE) 
released green cleaning guidelines and specification to Missouri public schools with 
the expectations that public schools would use and implement it to advance 
sustainability practices and enhance educational facilities environment although the 
document is strongly suggested and not lawfully required by regulation. Canaan et al.,
(2010) however established the issues regarding the poor implementation of the report 
to the problem of awareness and proper education. The study, therefore recommends 
increasing awareness and knowledge of green cleaning guidelines and specification, 
provision of incentives or rewards programs to honour districts who exhibit a pre-set 
level of green cleaning implementation, a bi-annual assessment to document the 
application and opinions of superintendents about green cleaning and use for schools 
and to develop a standardised policy for the district to implement. Arnold and
12
Beardsley (2015) study also found out that voluntary green cleaning laws without 
training and reporting requirements to be less efficient in green cleaning 
implementation as schools with mandatory legislation with requirements for training 
and reporting were reported to be more active in green cleaning implementation in 
school’s districts. Quan et al., (2011) identified the problems for implementing green 
cleaning common to the five cases studied to janitorial resistance and low availability 
of green products. In spite of the proofs of green cleaning implemented in schools and 
hospitals, hotels, parks, its implementation have continued to face challenges that 
affect its sustainability (Xu, 2012).
In respect of the above, Table1.1 below summarises the issues as the dominant 
forces which inhibit the effectiveness of sustainable green cleaning projects’ 
implementation. Succinctly, they are the factors contributing to the failure of green 
cleaning project.
Table 1.1: The Issues Confronting Green Cleaning Stakeholders.
S/No Issues References
1. Inadequate green cleaning 
awareness, training and 
education.
2. Legislation 
requirements/Standardized 
policy issues.
3. Janitorial resistance.
4. Ineffective communication.
5. Financial constraints/perceived 
upfront costs.
6. Limited green cleaning 
products.
7 ._____ Inadequate Manpower._________
Senier et al., (2007); Asset Skills (2010); Canaan et 
al.,(2010); Simcox et al., (2012); Atifi (2012); Wakai 
(2013); Aman (2014); Migdalia, (2015); Chalupka 
(2015); Ramli et a l,  (2018).
Kalinoski (2009); Canaan et al.,(2010) Atifi (2012); 
Arnold and Beardsley (2015); Zainol (2016). Alia
(2017); Ramli et a l, (2018).
Xu (2012); Simcox et al., (2012); Meek, (2013); 
Migdalia (2015).
Senier et al., (2007); Simcox et al., (2012); Chalupka 
(2015).
Markkanen, et al., (2009); Simcox et al., (2012); Xu, 
(2012); Arnold and Beardsley (2015); Migdalia 
(2015); Chalupka (2015). Alia (2017); Ramli et al.,
(2018).
Bhalerao and Singh (2011); Al-Madani, (2012); Aktas 
and Ozorhon, (2015). Alia (2017); Ramli et al., (2018)
Xu (2012); Atifi (2012); Arnold and Beardsley (2015).
The above issues of green cleaning services implementation is presented in 
Figure 1.1 below.
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Figure 1.1: Factors affecting sustainable green cleaning services
Sources: (Canaan et al.,2010; Xu, 2012; Simcox et al., 2012; Atifi, 2012; Arnold and Beardsley , 
2015; Chalupka , 2015; Zainol 2016; Alia , 2017; Ramli et al., 2018).
The above researchers has pointed out the factors which had prevented 
sustainable green cleaning services implementation in buildings. According to Ramli 
et al., (2018), the critical failure factors that hinders green cleaning services 
implementation in Malaysian hospitals are lack of green cleaning components and 
requirements, lack of knowledge and skills, costs and finanncial problems, products 
inavaialability, and lack of awareness in that order. For a program to be successful as 
observed by Toor and Ogunlana (2010), it is important first to ascertain the failure 
factors. Based on this assumption, the number of failure factors which impede 
sustainable green cleaning services implementation has been determined in Table 1.1 
and Figure 1.1. Nevertheless, the significance of these factors has yet to be practically 
explored in the Malaysian context. In Malaysia, green cleaning services is not 
sustainable in due to the above failure factors that contributes to poor green cleaning 
services implementation and performance. Therefore, the necessity to have a best 
practice model framework as reference is essential. Regrettably, no best practice model 
framework have been found to be sufficient as much uncertainty still exists on the 
sustainable performance measurement components.
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An extensive review literature on green cleaning presently shows a deficiency 
in the study on green cleaning implementation. For example, a study by Markkanen et 
al., (2009) created a conceptual framework to show issues around green cleaning in 
the health sector in three sections namely: external and internal factors affecting 
healthcare cleaning, healthcare hygiene system and the interaction of these two 
components influenced the third group which is the multiple healthcare outcomes. This 
suggests that smooth transitioning to efficient and sustainable green cleaning 
implementation is dependent on strong commitment and support from both the internal 
and external stakeholders. However, this work does not empirically examine the 
correlation between these factors and their influence on green cleaning implementation 
and multiple healthcare outcomes.
Another study by US EPA (1998; 2000) described environmental procurement 
programmes in the City of Santa Monica’s environmental purchasing and 
incorporating environmentally friendly benign products at Yellowstone and Grand 
Teton National Parks and ascribed the success of the programmes to top management 
support, pilot study, teamwork training, evaluation and planning. These work is also 
descriptive and would need to be complemented with a quantitative study to ascertain 
the critical success factors and their impacts on green cleaning implementation and 
performance. In other studies, the importance of stakeholder’s coalition was reported 
to be crucial in transiting to green cleaners, and custodial staff were said to have a 
voice in switching to green cleaning (Senier et al., 2007; Laura and Danielle, 2013; 
Simcox et al., 2012).
However, it appears that no study has empirically investigated the relationship 
between critical success factors for sustainable green cleaning and performance which 
is the focus of the research. Because of this, there is no strong construct for green 
cleaning implementation (Please see Table 1.2 below).
15
Table 1.2: Sample of Previous Literatures on green cleaning
S/N Author(S) Year Previous Studies
1. US EPA 1998 Environmental purchasing program and incorporating benign 
janitorial products
2. US EPA 2000 Cleaning National Parks: Using Environmentally Preferable 
Janitorial Products at Yellowstone and Grand Teton National
3. Senier et al., 2007 Coalition success story for switching to benign cleaning 
products
4. Markkanen et 
al.
Canaan et al.,
2009 Green cleaning in healthcare
5. 2010 Public School Districts' Adherence To Guidelines For 
Environmentally Sound Practices.
6. Quan et al., 2011 Green Cleaning in Healthcare: Current Practices and Questions 
for Future Research. Health Care Collaborative Paper Series. 
University of Illinois, Chicago School of P Public Health
7. Balek, B 2012 State government promoting green cleaning in schools
8. Kapula, A 2012 Comparative study on the assessment of the Lifecycle of 
conventional and certified green cleaning products
9 Xu, N 2012 Obstacles to green cleaning implementation
10. Chalupka, A.C 2015 Green Cleaning Technology Adoption: An Historical Analysis
11. Zainol, N.N 2016 A Structural Model Of Green Cleaning Components And 
Requirements For Green Buildings
Though green cleaning practices are gradually being implemented in the 
developed countries, it is still not widely practised. Currently in Malaysia, there is a 
limited number of GBI certified non-residential existing buildings (Jagarajana, 
Asmonib, Leeb and Jaafara, 2015), unpopular use of green products.(Alia, 2017), 
green cleaning low awareness, shortage of green cleaning service providers, lack of 
certification body and green cleaning guidelines and specification (Atifi, 2012, Zainol, 
2015; 2016). According to Ramli et al., (2018) , five major factors that hinder the green 
cleaning implementation for Malaysian hospital buidling are absence of green cleaning 
components and requirement, lack of knowledge and skill, cost and financial 
problems, availability of products and lack of awareness in that order. These vital 
resources for effective implementation of green cleaning strategy in Malaysia are 
inadequate. Hence, green cleaning service is not sustainable in Malaysia. Green 
cleaning needs to be implemented as a standard practice in green building operations 
and maintenance. Various researchers and related parties have acknowledged the 
significance of green cleaning in achieving green building goals and this directly 
influence the principles of sustainable development namely environment, economic
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and social. In Malaysia, green buildings are limited to reducing energy consumption. 
Reducing energy will not make those buildings “green” if  they still using highly toxic 
cleaning products (Young, 2010).
Therefore, green buildings need green cleaning. This is because it is a generic 
activity that cut across all workplaces and sectors be it private or public; and has the 
potential to contribute to economic, social and environmental sustainability. As 
important its implementation is not sustainable because of lack of strategic resources. 
For example, there is no specific standard or regulations set for green cleaning in 
Malaysia; there are awareness, knowledge and skills problems, costs and financial 
issues, and product availability (Atifi, 2012; Zainol 2016; Alia, 2017; Ramli et al., 
2018). These are strategic resources in the forms of human, financial, physical, social 
and organisation resources. Besides, from all perspective that green cleaning has been 
looked such as design, construction, non has looked at green cleaning from the 
standpoint of organisation resources. This study, therefore, examined green cleaning 
from the organisation perspective. Careful examination of past studies revealed lack 
or inadequate research on the correlation between resources - based critical success 
factors for sustainable green cleaning services and organisation performance. It is the 
opinion of this study that investigations into the resources -based CSF for sustainable 
GC services will generate a working environment and full acceptance of green 
cleaning practices to all stakeholders for sustainable green performance.
1.4 Research Questions
This study seeks to answer the following research questions:
i. What are the critical success factors required for sustainable green cleaning 
services implementation in Malaysia?
ii. What are the factors that constitutes sustainable green performance of 
organisation?
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iii. What is the relationship between sustainable green cleaning success factors 
and organisational performance?
1.5 Aim of the Study
The aim of this study to determine the relationship between the critical success 
factors for sustainable green cleaning services and organisational performance.
1.6 Objectives of the Study
i. To identify the critical success factors required to incorporate sustainable
green cleaning services in Malaysia;
ii. To to identify the sustainable green performance factors of organisation;
iii. To develop a structural equation model of critical success factors for
sustainable green cleaning services and organisational performance.
1.7 Scope of the Study
Like in other studies, this particular study has it own limitations both in scope 
and methodology. To achieve the objectives of this research within the limited time,the 
study focuses on only the following features discussed below:
First of all, this study focuses on crtical success factors for sustainable green 
cleaning services and performance.in commercial buildings. This is because according 
to Reed and Wilkinson (2005) the major source for high level of greenhouse gas
18
emissions in buildings is mainly generated from non- residential existing buildings. 
Therefore, it is pertinent to focus on commercial buildings in order to achieve 
significant reductions of global energy consumption and greenhouse gas emissions.
The research seek to explore the relationship between CSF for sustainable 
green cleaning services and organisational performance. The focus groups of 
stakeholders were narrowed to clients, contractors and consultants. This group of 
stakeholders were also adopted in the works of Mat (2012) and Atamamen, 
Mohammed and Atamamen (2018). Therefore, the scope of the study is limited to 
exploration from broad based expert opinions of respondents of clients, contractors 
and consultants particularly those situated in to Kuala Lumpur, Selangor, Melaka and 
Johor Bahru of peninsular Malaysia. This is because the majority of green buildings in 
Malaysia are concentrated in these areas. Apart from the fact that two of these study 
areas (Kuala Lumpur and Selangor) are capital cities of Malaysia, the majority of the 
commercial activities in Malaysia are concentrated there. Also, the majority of the 
Malaysia Association Cleaning Contractors members (MACC), Malaysian Facilities 
Management Association members (MAFM) and clients who are respondents of this 
study are also situated in these four study areas. (Please refer to table 4.4 showing the 
statistics of registered members of MACC across Malaysia states).
Therefore, this study aim to seek the organisation opinions of commercial 
buildings owners, consultants and cleaning contractors and to validate the identified 
CSF for sustainable green cleaning services and performance in order to achieve 
significant reductions of global energy consumption and greenhouse gas emissions.
1.8 Significance of the Study
The significance of the study is very much linked to the importance of the 
research, and it’s pertinent to the theory, practice and future research. The investigation 
has the following effects:
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i. The research model can assist firms to identify their organisations’ strengths 
from available resources in order to develop sustainable green cleaning services and 
organisation.
ii. The findings from this study contribute to the body of knowledge in the areas 
of sustainable green cleaning services, organisation performance, and the RBV 
paradigm. This research contributes to providing understanding on CSFs for 
sustainable green cleaning services and organisation performance. Therfore, it fills the 
gap pertaining to how resources- based CSFs are useful in effectively implementing 
sustainable green cleaning services and achieving better organisation performance.
iii. This study is useful to facilities managers and cleaning practitioners as it should 
enhance their knowledge, skills and experience about resource-based CSFs for 
sustainable green cleaning services implementation and organisation performance. 
This could also assist them to be positioned appropriately to perform their tasks 
successfully in incorporating sustainable green cleaning services implementation into 
management practices otherwise they might risk their relevance in the marketplace;
iv. Given the environmental, economic and the beneficial social outcomes of this 
research, stakeholders such as the executives, government and custodial staff will gain 
a better understanding on the criticality of their roles, support and commitment to a 
greener cleaning practices.
Therefore, the study thus provides the strategies in which sustainble green 
cleaning services can be successfully implemented to preserve human health and the 
environment. Besides, the study also fills the gap in the literature regarding 
compilation of Resource -based CSF for green cleaning services integration as well 
as understanding the association between success factors and organisation 
performance. Likewise, the structural relationship model for CSF for green cleaning 
implementation and performance present a broad structural cause and effect 
relationship between the various success factors and performance which in turn aids 
to ease cleaning contractors, facilities managers and clients in deciding the priority, 
direction and implementation strategies for effective high-performance green cleaning 
project implementation.
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1.9 Structure of Thesis
In this section, a succinct review of the structure of the thesis is presented. First, 
Chapter One introduces the issues associated with the topic under study, with a brief 
description of the problems’ statement and significance of the study. The following 
Chapter Two provides a lucid review of the literature. It entails an in-depth review the 
relevant literature related to the constructs that form the proposed relationship between 
GC critical success factors and organisation performance model. These include GC 
CSFs such as custodian participation, training, communication, fund availability, the 
budget for GC, maintaining a budget for GC, GC Champion, GC teams, 
knowledgeable and environmentally aware vendor amongst others. The performance 
indicators include economic, environmental and social.
Drawing on the literature in Chapter Two, Chapter Three discusses the 
theoretical and conceptual framework of relationship model of GC CSFs and 
organisation performance proposed in this thesis. It presents the nine hypotheses to be 
tested and analysed. H1, H2, H3, H4, and H5 relate to each type of resource: financial, 
physical, human, social and organisation resources required to implement green 
cleaning in Malaysia successfully. H6, H7, H8 represents the influence of CSF on 
economic, environmental and social performance. The last hypothesis H9 represent 
the relationship between GC CSFs and organisational performance (OP). In Chapter 
Four, the methodology utilised to examine the hypothesised relationship of GC CSFs 
and performance model empirically established in Chapter Three is specified. This 
methodology encompasses an overview of the design and rationalises the adoption of 
quantitative methods. It also discusses the scale items chosen to quantify the 
underlying constructs and defines the instrument used to collect the data. It further 
explains the pilot and full survey, substantiates the techniques employed to analyse the 
returned and usable data; deliberates the reliability and validity of the constructs, and 
finally presents the assumptions and the relevant concepts of SEM using AMOS.
Chapter Five presents the data analysis for the study using the techniques 
justified in Chapter Four. This includes results related to the sample profile and testing
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the underlying hypotheses using the two-stage approach of structural equation 
modelling. The aim in the first stage was to have valid and reliable constructs to test 
the nine hypotheses presented in Chapter Three that represent the relationships among 
them. Chapter six presents the discussion of data analysed in chapter five drawn from 
testing the nine hypotheses, aiming to answer the three research questions identified 
in Chapter One. Chapter seven highlighted the knowledge contribution and the 
industrial implications which were drawn from the results reported in Chapter Five 
and Six. The recommendations for further research are also discussed, and finally, the 
crucial conclusions proceeding from the research findings are presented.
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